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HE ADULT of the rough-headed corn stalk-bectle 
is responsible for all the injury done to corn by 
this insect. The grubs live in old, poorly drained 
pasture land. Therefore, do not plant corn on such 
lands the first year after they have been broken up. 


Plant corn early, by April 20 for tidewater Vir- 
ginia, and earlier for more southerly States. 


Sod land intended for corn should be plowed the 
last of August or the first of September the summer 
before planting, to destroy the pupz of the beetles. 


Apply barnyard manure or commercial fertilizers 
in liberal quantities whenever practicable. 

Drain thoroughly all low waste or pasture lands in 
the vicinity of corn crops. 
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ITHIN recent years an increasing number of reports of serious 
damage to the corn crop by a robust black beetle have been 

received from most of the Southern States. A noteworthy outbreak 

occurred during the early summer of 1914 in the 

tidewater section of Virginia. 

As very little was known regarding the natural 

history of this pest, this bulletin has been designed 

to supply this information. By following the con- 

trol measures recommended herein it is hoped that 

the ravages of this pest may be largely overcome in 

the future. 


rig. 1.—Rough- 


DESCRIPTION OF THE BEETL#. headed corn 
stalk-beetle: 

P . ‘ ; Adult. Some- 

The beetle (fig. 1) varies somewhat in size, but aaa caudal 


usually measures about one-half inch in length. It 

is a stout, hard-shelled creature, jet black in color. The head and 
fore part of the body (thorax) appear almost smooth, but the head 
is in reality finely roughened, and the thorax is covered with numer- 
ous minute dots or impressions. The hind body (abdomen) is 
covered by a pair of hard wing cases which, like the thorax, bear 
numerous minutely impressed dots or dents and in addition a num- 
ber of faintly impressed longitudinal lines. The legs are very strong 
and are provided with a number of coarse spines. 


DISTRIBUTION. 


The distribution of the beetle, as recorded by the Bureau of En- 
tomology, is shown on the accompanying map (fig. 2). The insect 
is confined entirely to the Southern States. No records of its occur- 
rence are known north of Virginia, Kentucky, and Kansas. In 


1 (Ligyrus) Euetheola rugiceps Lec.; order Coleoptera, family Scarabaeidae. 
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Virginia it appears to be limited to poorly drained lands in the east- 
ern section of the State—that is, in the section locally known as tide- 
water Virginia. 







ECONOMIC IMPORTANCE. 






The outbreak in 1914 involved, so far as can be ascertained, about 
300 acres of corn (fig. 3) in the tidewater section of Virginia. The 
injury, as previously stated, 






was confined to low, poorly 
drained fields. Some of the 
infested fields were replanted 
as many as three times. Dur- 
ing the spring of 1917 many 
reports of injury to corn by 
the rough-headed corn stalk- 
beetle were received from 
Texas, Georgia, Louisiana, 
Arkansas, and Alabama, the 
damage caused by the insect 
in these States having been 
severe and quite general in 
character wherever the na- 
Fic, 2.—Map showing localities where outbreaks ture of the soil was such as 
of the rough-headed corn stalk-beetle have c 

eicasiel. to sustain the grubs. Field 
observations show that these 

severe outbreaks, for reasons as yet imperfectly understood, do not 
necessarily recur in successive years. 


























MANNER OF INJURY. 






It should be understood clearly that injury to corn by the rough- 
headed corn stalk-beetle is due entirely to the adult beetle, as the grub 
does not attack growing plants. The damage to the corn crop takes 
place only during spring and early summer. The heaviest damage 
in Virginia appears to occur between May 20 and June 15, although 
some slight injury may occur as late as the 1st of July. The beetles 
begin to attack the crop as scon as the plants appear above 
ground and continue their attacks until the plants are at least knee- 
high, or even somewhat taller. Full-grown plants, however, ap- 
parently are never injured. The beetle bores into the outer wall of 
the stalk immediately below the surface of the ground, making a 
large, ragged opening (fig. 4), and destroys the tender growing point 
or “heart,” upon which the black corn beetle appears to feed espe- 
cially. The destruction of the “ heart,” or “ bud,” is indicated quickly 
above ground by the withering of the central roll of leaves, the other 
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leaves retaining their freshness for a considerably longer period. The 
roll of wilted leaves soon dies and can be pulled out with little effort. 


Fic. 3.—Field of corn showing severe injury by the rough-headed corn stalk-beetle. 


By the time the corn is 3 feet tall the tender growing part of the 
plant has been pushed above the level of the ground and is reached 


rarely by the beetles. 
Consequently, the dam- 
age to the plants at this 
stage is not so severe as 
in younger stages and the 
plants recover more 
readily from the injury. 


SEASONAL HISTORY 


The rough-headed corn 
stalk-beetle, in common 
with certain other insects, 


has four stages in its life 


- eyele, namely, the egg, 
the grub or larva. the 
pupa or resting stage, and 
the adult or beetle stage, 


Fie. 4.—Young corn plant, showing characteristic 
injury by the rough-headed corn stalk-beetle. 


the last, as stated, being responsible for the injury to growing corn 


plants. 


The essential facts in the life history are briefly as follows: The 
eggs (fig. 5) are laid in the early summer, chiefly during the month 
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of June, and are deposited singly or in groups of three or four in 
the ground wherever the beetles happen to be feeding. The egg 
hatches in about two weeks into a small white grub or larva (fig. 6) 
which often is known locally in the South as a “rich-worm.” The 
grubs are common in midsum- 
mer and grow very rapidly, 
reaching full growth in about 
two months (fig. 7). When 
mature the grub changes into 
the pupa (fig. 8), which does 
not feed and is unable to move 
about. In about two weeks 
the skin of the pupa splits, is 
cast off, and the fully devel- 
oped beetle (fig. 1) emerges 
therefrom. The beetles of 
this new generation appear 
about the middle of Septem- 
ber and soon go into hiber- 
nation, there being one gen- 
eration a year. It is this hi- 
bernating or wintering-over generation of beetles that injures corn in 



















Fié. 5.—Section of earthern cell containing an 
egg of the rough-headed corn stalk-beetle. 
Considerably enlarged. 







the spring. 





THE EGG. 





The egg (fig. 5) when first deposited is about the size of the head 
of an ordinary pin, resembling a hen’s egg in shape, and is pearly 
white and perfectly smooth. It increases in both 
weight and bulk and just before hatching it is al- 
most round and about twice its original size. 









THE GRUB. 










When newly hatched (fig. 6) the grub is about 
three-sixteenths of an inch in length. When full 
grown (fig. 7) it is Fic. 6.—The rough- 
about 1} inches long ae Sacks « 
and about one-fourth — Young larva, or 
of em inch: thick, (© Soret 
Normally it curls itself up in the form 
of a crescent, with the head almost 
touching the tail. The head is brick 
red and the body dirty white, being 
distinctly darker near the tail end. 
The legs are pale brown. 

The grub, so far as known, does not 
feed upon any of the cultivated crops 
but lives upon decaying vegetable matter found in or on the ground. 




















Fic. 7.—The rough-headed corn stalk- 





beetle: Full-grown larva, or grub. 


Enlarged. 
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THE PUPA. 

















The pupa (fig. 8) is about three-fourths of an inch long by three- 
eighths of an inch broad. When it first becomes a pupa it is white 
but gradually changes to pale brown. During this stage the insect 
does not feed and is incapable of locomotion and 
remains throughout its existence in one place in 
the soil, anywhere from an inch to several inches 
below the surface. In this stage the insect is de- 
stroyed easily by cultivating the soil and expos- 
ing the pupe to the sun and the attacks of birds, 
poultry, or hogs. 


THE ADULT. 


















The beetle (see title page and fig. 1) develops 
within the pupa and when fully formed ruptures 
the old pupal skin and crawls forth. At first it 
is almost white, but gradually changes to an in- 
tense black. The majority of the beetles emerge 
during the month of September. ae ee 
During the fall the beetles spend most of their beetle: Pupa. En- 
time in the ground, but on warm days come to —2"8¢¢- 
the surface to feed. At this time they do not molest corn, but sub- 
sist on certain wild grasses which grow abundantly in old pastures 
and waste areas. With the advent of cold weather the beetles pass 
into a condition of torpor called hibernation, during which they re- 
main inactive in the ground. With the reappearance of warm 
weather in late April or early May they become active once more. 
If food be present, the beetles in most instances remain near the 
place where they had passed the winter, but when this is lacking 
they come to the surface and crawl or fly away in search of a more 
promising spot. About this time the young corn is beginning to 
appear above ground and the beetles, which either have passed the 
winter in the field itself or perhaps merely wandered into it from 
some other field where food was scarce, soon discover and attack the 
young plants. As the season progresses and the temperature rises the 
beetles become more active and their appetites are correspondingly 
more difficult to satisfy. Mating takes place below the surface of 
the ground and the eggs are laid shortly after. Thus the life cycle 
starts once more. The old beetles continue active until about the 
middle of June, after which they disappear quickly. 

















CONDITIONS FAVORABLE TO OUTBREAKS. 





The natural home of the rough-headed corn stalk-beetle consists of 
low, poorly drained open fields which have not been cultivated for a 
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long time. These old sod lands are utilized frequently as pastures. 
Whenever such lands are plowed and immediately planted to corn, 
the crop may suffer serious injury from the beetles which had been 
breeding regularly in the old sod. Then, too, in case corn is planted 
in near-by fields, many of the beetles are likely to spread into these 
from their ordinary breeding grounds. Such old sod lands support 
a vegetation in which certain grasses’ flourish of which the beetles 
appear to be very fond. In such lands dead and decaying vegetable 
matter accumulates in considerable quantities, and as the grubs of the 
rough-headed corn stalk-beetle feed upon such substances it can be 
understood easily that these old sod lands afford ideal conditions for 
the multiplication of the pest. 

Sometimes the rough-headed corn stalk-beetle appears to be able to 
breed in temporary sod lands, although the number of beetles pro- 
duced in such pastures is far below the number which are capable of 
developing in an equal area of old waste land. 

Cornfields appear to be very unfavorable places for the reproduc- 
tion of the rough-headed corn stalk-beetle. Eggs may be found in 
abundance in cornfields in which the beetles are feeding, but the 
number of beetles which develop from these eggs is insignificant com- 
pared with the vast numbers that originate in old sod lands. 

Thus it becomes evident that one of the most promising methods 
for ccntrolling the beetles is to avoid maintaining pastures for in- 
definite periods or allowing any part of the farm to grow up as 
waste land. 


CONTROL MEASURES. 


By far the most important means of control is the elimination of 
all old waste and pasture lands. As has been stated previously, the 
favorite breeding place—and, in fact, under most conditions the only 
place where the pest is able to maintain itself in sufficient numbers 
to become a menace to the corn crops—is in low, poorly drained land 
that is allowed to remain as waste or as pasture lands for a con- 
siderable period of time. Land that is kept in a high state of cul- 
tivation and where frequent and systematic rotation of crops is 
practiced is not a favorable place for the breeding of this beetle. 
Therefore all low, moist areas should be drained thoroughly and in- 
cluded in the regular system of rotation as practiced for the remainder 
of the farm. This not only will destroy the main breeding grounds 
of the insect but will make these lowlands more productive and much 
easier to cultivate. Such pasture lands should not be planted to corn 
the first year, and as no other cultivated crops are injured by the 
rough-headed corn stalk-beetle some other crop can be substituted. 


1 Paspalum spp. 
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But since there is a single generation of the beetles a year, the ground 
may be planted safely to corn the following year. 


PASTURING WITH HOGS. 


When old waste land can not be drained conveniently and included 
in the regular rotation, the probabilities of injury resulting from the 
presence of these breeding grounds may be eliminated largely by 
pasturing hogs on such land every year, at least during the months’ 
of August and September. It is a well-known fact that hogs are 
very fond of grubs and will root them out industriously and devour 
them. 


EARLY PLANTING. 


Since the major portion of the injury to corn occurs during the 
latter part of May to the middle of June, and since young plants 
succumb to attack much more easily than larger ones, early planting 
is recommended where practicable, as a means of avoiding injury. It 
has been found that corn planted on April 25 at Tappahannock, Va., 
suffered much less injury from the rough-headed corn stalk-beetle 
than did plantings made in May. One of the most serious objections 
to planting so early is that lowlands often are too wet for working 
in early spring. This can be overcome largely by draining such 
lands thoroughly. 

When planting early, more kernels should be planted to the hill and 
the plants subsequently thinned if necessary, thereby insuring a better 
stand. 

CHANGE OF ROTATION. 

As previously stated, corn should not be planted after sod where 
there is the prospect of injury from the beetle. Besides the rough- 
headed corn stalk-beetle, sod worms and cutworms are always a source 
of danger to corn planted on old sod land. Therefore any system 
of rotation which obviates the necessity of following sod with corn 
helps to avoid several serious insect pests. 


FERTILIZERS. 


The application of barnyard manure or commercial fertilizers is 
beneficial, because growth is hastened and the corn plants thus en- 
abled more quickly to reach a state where they are less likely to be 


injured seriously. 
HAND PICKING. 


Hand picking is at best only a temporary expedient and in most 
cases very expensive. When a field of growing corn already is in- 
fested, however, there is no other hope of relief. Children some- 
times may be employed for a small sum to collect and destroy the 
beetles found in young corn. This work may be done principally 
when the corn is either being plowed or thinned. 
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LATE SUMMER PLOWING. 






The rough-headed corn stalk-beetle enters the pupa stage during 
the latter part of August and it is in this stage that the beetle is most 
easily destroyed, the least disturbance being sufficient to kill the 
pupe. For this reason, wherever possible sod lands should be plowed 
the last week in August or the first week in September for Virginia, 
but earlier than this for more southerly localities. 









SUMMARY OF CONTROL MEASURES. 





1. Eliminate all old pastures or waste land, especially low, moist 
areas, and drain’such lands thoroughly. 

2. Pasture hogs:in waste or pasture lands that can not be con- 
veniently drained and cropped. 

3. Plant corn early, say about April 20 for tidewater Virginia, and 
earlier for more southerly localities. 

4. Give liberal applications of barnyard manure or commercial 
fertilizers whenever practical. 

5. Employ children or cheap labor to collect and destroy the 
beetles ‘when a field first shows injury. 

6.. Do not allow corn to follow sod if possible to avoid it. 

7. Plow sod land in late summer and early fall in order to destroy 
the pupe of the rough-headed corn stalk-beetle. 
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HE ADULT of the rough-headed corn stalk-beetle 
is responsible for all the injury done to corn by 
this insect. The grubs live in old, poorly drained 
pasture land. Therefore, do not plant corn on such 
lands the first year after they have been broken up. 


Plant corn early, by April 20 for tidewater Vir- 
ginia, and earlier for more southerly States. 


Sod land intended for corn should be plowed the 
last of August or the first of September the summer 
before planting, to destroy the pupz of the beetles. 


Apply barnyard manure or commercial fertilizers 
in liberal quantities whenever practicable. 


Drain thoroughly all low waste or pasture lands in 
the vicinity of corn crops. 
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Wee. recent years an increasing number of reports of serious 
damage to the corn crop by a robust black beetle have been 
received from most of the Southern States. A noteworthy outbreak 
occurred during the early summer of 1914 in the 
tidewater section of Virginia. 

As very little was known regarding the natural 
history of this pest, this bulletin has been designed 
to supply this information. By following the con- 
trol measures recommended herein it is hoped that 
the ravages of this pest may be largely overcome in 
the future. 





Fie. 1.—Rough- 
DESCRIPTION OF THE BEETLE. headed cornstalk- 
beetle: Adult. 


The beetle (fig. 1) varies somewhat in size, but ee rer 


usually measures about one-half inch in length. It 

is a stout, hard-shelled creature, jet black in color. The head and- 
fore part of the body (thorax) appear almost smooth, but the head 

is in reality finely roughened, and the thorax is covered with numer- 

ous minute dots or impressions. The hind body (abdomen) is 

covered by a pair of hard wing cases which, like the thorax, bear 

numerous minutely impressed dots or dents and in addition a num- 

ber of faintly impressed longitudinal lines. The legs are very strong 

and are provided with a number of coarse spines. 


DISTRIBUTION. 







The distribution of the beetle, as recorded by the Bureau of En- 
tomology, is shown on the accompanying map (fig. 2). ‘The insect 
is confined entirely to the Southern States. No records of its occur- 
rence are known north of Virginia, Kentucky, and Kansas. In 
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Fic, 2.—Map showing localities where outbreaks 
of the rough-headed corn stalk-beetle have 
occurred. 








necessarily recur in successive years. 
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Virginia it appears to be limited to poorly drained lands in the east- 
ern section of the State—that is, in the section locally known as tide- 


ECONOMIC IMPORTANCE. 


The outbreak in 1914 involved, so far as can be ascertained, about 
300 acres of corn (fig. 3) in the tidewater section of Virginia. The 


MANNER OF INJURY. 


It should be understood clearly that injury to corn by the rough- 
headed corn stalk-beetle is due entirely to the adult beetle, as the grub 
does not attack growing plants. The damage to the corn crop takes 
place only during spring and early summer. The heaviest damage 
in Virginia appears to occur between May 20 and June 15, although 
some slight injury may occur as late as the 1st of July. The beetles 
begin to attack the crop as soon as the plants appear above 
ground and continue their attacks until the plants are at least knee- 
high, or even somewhat taller. Full-grown plants, however, ap- 
parently are never injured. The beetle bores into the outer wall of 
the stalk immediately below the surface of the ground, making a 
large, ragged opening (fig. 4), and destroys the tender growing point 
or “heart,” upon which the black corn beetle appears to feed espe- 
cially. The destruction of the “ heart,” or “ bud,” is indicated quickly 
above ground by the withering of the central roll of leaves, the other 


injury, as previously stated, 
was confined to low, poorly 
drained fields. Some of the 
infested fields were replanted 
as many as three times. Dur- 
ing the spring of 1917 many 
reports of injury to corn by 
the rough-headed corn stalk- 
beetle were received from 
Texas, Georgia, Louisiana, 
Arkansas, and Alabama, the 
damage caused by the insect 
in these States having been 
severe and quite general in 
character wherever the na- 
ture of the soil was such as 
to sustain the grubs. Field 
observations show that these 


severe outbreaks, for reasons as yet imperfectly understood, do not 
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leaves retaining their freshness for a considerably longer period. The 
roll of wilted leaves soon dies and can be pulled out with-little effort. 


Fic. 3.—Field of corn showing severe injury by the rough-headed corn stalk-beetle. 


By the time the corn is 3 feet tall the tender growing part of the 
plant has been pushed above the level of the ground and is reached 


rarely by the beetles. 
Consequently, the dam- 
age to the plants at this 
stage is not so severe as 
in younger stages and the 
plants recover more 
readily from the injury. 


SEASONAL HISTORY. 


The rough-headed corn 
stalk-beetle, in common 
with certain other insects, 
has four stages in its life 
cycle, namely, the egg, 
the grub or larva, the 
pupa or resting stage, and 
the adult or beetle stage, 


Fic. 4.—Young corn plant, showing characteristic 
injury by the rough-headed corn stalk-beetle, 


the last, as stated, being responsible for the injury to growing corn 


plants. 


The essential facts in the life history are briefly as follows: The 
eggs (fig. 5) are laid in the early summer, chiefly during the month 
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of June, and are deposited singly or in groups of three or four in 
the ground wherever the beetles happen to be feeding. The egg 
hatches in about two weeks into a small white grub or larva (fig. 6) 
which often is known locally in the South as a “rich-worm.” The 
grubs are common in midsum- 

mer and grow very rapidly, 

reaching full growth in about 

two months (fig. 7). When 

mature the grub. changes into 

the pupa (fig. 8), which does 

not feéd and is unable to move 

about. In about two weeks 

_ the skin of the pupa splits, is 

cast off, and the fully devel- 

oped beetle (fig. 1) emerges 

therefrom. The beetles of 

this new generation appear 

vr about the middle of Septem- 
Fic. 5,—Section of earthen cell containing an egg of ber and soon go into hiber- 
the rough-headed cornstalk-beetle. Enlarged about nation, there being one gen- 
— eration a year. It is this hi- 


bernating or wintering-over generation of beetles that injures corn in 
the spring. 


THE EGG. 
The egg (fig. 5) when first deposited is about the size of the head 

of an ordinary pin, resembling a hen’s egg in shape, and is pearly 

white and perfectly smooth. It increases in both 

weight and bulk and just before hatching it is al- 

most round and about twice its original size. 


THE GRUB. 


When newly hatched (fig. 6) the grub is about 
three-sixteenths of an inch in length. When full : 
ateli grown (fig. 7) it is Fic. 6—The rough- 
about 1} inches long io vou 
and about one-fourth or grub. Enlarged 
Se Gaeunch: thick; °°" 
Normally it curls itself up in the form 
of a crescent, with the head almost 
touching the tail. The head is brick 
red and the body dirty white, being 
- distinctly darker near the tail end. 
Fie. 7.—The eaciosaial corn stalk-bee- The legs are pale brown. 
tle: Full-grown larva, orgrub. Enlarged The grub, so far as known, does not 
pr ent ee ee feed upon any of the cultivated crops 


but lives upon decaying vegetable matter found in or on the ground. 
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THE PUPA. 


The pupa (fig. 8) is about three-fourths of an inch long by three- 
eighths of an inch broad. When it first becomes a pupa it is white 
but gradually changes to pale brown. During this stage the insect 
does not feed and is incapable of locomotion and 
remains throughout its existence in one place in 
the soil, anywhere from an inch to several inches 
below the surface. In this stage the insect is de- 
stroyed easily by cultivating the soil-and expos- 
ing the pupe to the sun and the attacks of birds, 
poultry, or hogs. 


THE ADULT. 


The beetle (see title page and fig. 1) develops 
within the pupa and when fully formed ruptures 
the old pupal skin and crawls forth. At first it 
is almost white, but gradually changes to an in- 
tense black. The majority of the beetles emerge 
during the month of September. oe nenibpcanetiea: 
During the fall the beetles spend most of their Enlarged about three 
time in the ground, but on warm days come to “™*: 
the surface to feed. At this time they do not molest corn, but sub- 
sist on certain wild grasses which grow abundantly in old pastures 
and waste areas. With the advent of cold weather the beetles pass 
into a condition of torpor called’ hibernation, during which they re- 
main inactive in the ground. With the reappearance of warm 
weather in late April or early May they become active once more. 
If food be present, the beetles in most instances remain near the 
place where they had passed the winter, but when this is lacking 
they come to the surface and crawl or fly away in search of a more 
promising spot. About this time the young corn is beginning to 
appear above ground and the beetles, which either have passed the 
winter in the field itself or perhaps merely wandered into it from 
some other field where food was scarce, soon discover and attack the 
young plants. As the season progresses and the temperature rises the 
beetles become more active and their appetites are correspondingly 
more difficult to satisfy. Mating takes place below the surface of 
the ground and the eggs are laid shortly after. Thus the life cycle 
starts once more. The old beetles continue active until about the 
middle of June, after which they disappear quickly. 


CONDITIONS FAVORABLE TO OUTBREAKS. 


The natural home of the rough-headed corn stalk-beetle consists of 
low, poorly drained open fields which have not been cultivated for a 
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long time. These old sod lands are utilized frequently as pastures. 
Whenever such lands are plowed and immediately planted to corn, 
the crop may suffer serious injury from the beetles which had been 
breeding regularly in the old sod. Then, too, in case corn is planted 
in near-by fields, many of the beetles are likely to spread into these 
from their ordinary breeding grounds. Such old sod lands support 
a vegetation in which certain grasses‘ flourish of which the beetles 
appear to be very fond. In such lands dead and decaying vegetable 
matter accumulates in considerable quantities, and as the grubs of the 
rough-headed corn stalk-beetle feed upon such substances it can be 
understood easily that these old sod lands afford ideal conditions for 
the multiplication of the pest. 

Sometimes the rough-headed corn stalk-beetle appears to be able to 
breed in temporary sod lands, although the number of beetles pro- 
duced in such pastures is far below the number which are capable of 
developing in an equal area of old waste land. 

Cornfields appear to be very unfavorable places for the reproduc- 
tion of the rough-headed corn stalk-beetle. Eggs may be found in 
abundance in cornfields in which the beetles are feeding, but the 
number of beetles which develop from these eggs is insignificant com- 
pared with the vast numbers that originate in old sod lands. 

Thus it becomes evident that one of the most promising methods 
for controlling the beetles is to avoid maintaining pastures for in- 
definite periods or allowing any part of the farm to grow up as 
waste land. 
CONTROL MEASURES. 


By far the most important means of control is the elimination of 
all old waste and pasture lands. As has been stated previously, the 
favorite breeding place—and, in fact, under most conditions the only 
place where the pest is able to maintain itself in sufficient numbers 
to become a menace to the corn crops—is in low, poorly drained land 
that is allowed to remain as waste or as pasture lands for a con- 
siderable period of time. Land that is kept in a high state of cul- 
tivation and where frequent and systematic rotation of crops is 
practiced is not a favorable place for the breeding of this beetle. 
Therefore all low, moist areas should be drained thoroughly and in- 
cluded in the regular system of rotation as practiced for the remainder 
of the farm. This not only will destroy the main breeding grounds 
of the insect but will make these lowlands more productive and much 
easier to cultivate. Such pasture lands should not be planted to corn 
the first year, and as no other cultivated crops are injured by the 
rough-headed corn stalk-beetle some other crop can be substituted. 


1 Paspalum spp. 
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But since there is a single generation of the beetles a year, the ground 
may be planted safely to corn the following year. 





PASTURING WITH HOGS. 






When old waste land can not be drained conveniently and included 
in the regular rotation, the probabilities of injury resulting from the 
presence of these breeding grounds may be eliminated largely by 
pasturing hogs on such land every year, at least during the months 
of August and September. It is a well-known fact that hogs are 
very fond of grubs and will root them out industriously and devour 
them. 








EARLY PLANTING. 






Since the major portion of the injury to corn occurs during the 
latter part of May to the middle of June, and since young plants 
succumb to attack much more easily than larger ones, early planting 
is recommended where practicable, as a means of avoiding injury. It 
has been found that corn planted on April 25 at Tappahannock, Va., 
suffered much less injury from the rough-headed corn stalk-beetle 
than did plantings made in May. One of the most serious objections 
to planting so early is that lowlands often are too wet for working 
in early spring. This can be overcome largely by draining such 
lands thoroughly. 

When planting early, more kernels should be planted to the hill and 
the plants subsequently thinned if necessary, thereby insuring a better 
stand. 














CHANGE OF ROTATION. 








As previously stated, corn should not be planted after sod where 
there is the prospect of injury from the beetle. Besides the rough- 
headed corn stalk-beetle, sod worms and cutworms are always a source 
of danger to corn planted on old sod land. Therefore any system 
of rotation which obviates the necessity of following sod with corn 
helps to avoid several serious insect pests. 









FERTILIZERS. 





The application of barnyard manure or commercial fertilizers is 
beneficial, because growth is hastened and the corn plants thus en- 
abled more quickly to reach a state where they are less likely to be 
injured seriously. 







HAND PICKING. 








Hand picking is at best only a temporary expedient and in most 
cases very expensive. When a field of growing corn already is in- 
fested, however, there is no other hope of relief. Children some- 
times may be employed for a small sum to collect and destroy the 
beetles found in young corn. This work may be done principally 
when the corn is either being plowed or thinned. 


— ol 








10 FARMERS’ BULLETIN 875, 


LATE SUMMER PLOWING. 


The rough-headed corn stalk-beetle enters the pupa stage during 
the latter part of August and it is in this stage that the beetle is most 
easily destroyed, the least disturbance being sufficient to kill the 
pups. For this reason, wherever possible sod lands should be plowed 
the last week in August or the first week in September for Virginia, 
but earlier than this for more southerly localities. 


SUMMARY OF CONTROL MEASURES. 


1. Eliminate all old pastures or waste land, especially low, moist 
areas, and drain such lands thoroughly. 

2. Pasture hogs in waste or pasture lands that can not be con- 
veniently drained and cropped. 

3. Plant corn early, say about April 20 for tidewater Virginia, and 
earlier for more southerly localities. 

4. Give liberal applications of barnyard manure or commercial 
fertilizers whenever practical. 

5. Employ children or cheap labor to collect and destroy the 
beetles when a field first shows injury. 

6. Do not allow corn to follow sod if possible to avoid it. 

7. Plow sod land in late summer and early fall in order to destroy 
the pupe of the rough-headed corn stalk-beetle. 
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HE ADULT of the rough-headed corn stalk beetle 

is responsible for all the injury done to corn by 

this insect. The grubs live in old, poorly drained 

pasture land. Therefore, do not plant corn on such 

lands the first year after they have been broken up. 

Drain and thoroughly cultivate all low waste or 
pasture lands in the vicinity of corn crops. 

Plant corn early, by April 20 for tidewater Vir- 
ginia, and earlier for more southerly States. 

Sod land intended for corn should be plowed the 
last of August or the first of September the summer 
before planting, to destroy the pupae of the beetles. 

Apply barnyard manure or commercial fertilizers 
in liberal quantities whenever practicable. 

Besides explaining fully these control measures 
this bulletin describes the beetle and its injurious 
work and tells how it lives throughout the year. 


Washington, D. C. Issued October, 1917, revised June 1933 





THE ROUGH-HEADED CORN STALK BEETLE’ IN 
THE SOUTHERN STATES AND ITS CONTROL 


By W. J. Puituirs, Senior Entomologist, Division of Cereal and Forage Insects, 
and Henry Fox, Associate Entomologist, Division of Japanese and Asiatic 
Beetles, Bureau of Entomology’ 


HE INSECT discussed in this bulletin as the rough-headed corn 
stalk beetle does serious damage to corn in many parts of the 
Southeastern States. It has long been unfavorably known in the 
Gulf States as the sugarcane beetle, and in Louisiana 
is recorded frequently as destructive to growing rice. 
Only the adult beetle is implicated in any of the 
depredations, and the information in this bulletin is 
intended mainly to facilitate its control for the 
protection of the corn crop. 


DESCRIPTION OF THE BEETLE 


The beetle (fig. 1) varies somewhat in size, but 


acnroc x4 _ ; Figure 1.—Rough- 
usually measures about one-half inch in length. It Pure 1" Roveh- 


is a stout, hard-shelled, jet black creature. The beetle: Adult. 

head and fore part of the body (thorax) appear  dfa'sue'*° ™* 

almost smooth, but the head is in reality finely 

roughened, and the thorax is covered with numerous minute dots or 

impressions. The hind body (abdomen) is covered by a pair of hard 

wing cases which, like the thorax, bear numerous sisuabats impressed 
dots or dents and in addition a number 


ge, | Dn of faintly impressed longitudinal lines. 
mn The legs are very strong and are pro- 
- vided with a number of coarse spines. 
Zp ' 
jg 


ys 
ae DISTRIBUTION AND IMPORTANCE 


Y _ The insect is found only in the South- 

ob ern States. (Fig.2.) There is no record 

of its occurrence north of Virginia, 

Kentucky, and Kansas. In Virginia it 

appears to be limited to poorly drained 

There 2a diowinn seek be lands in the eastern part of the State 
Which outbreaks of the rough- known locally as tidewater Virginia, 
cemmaa . where, because of its attacks some of 
the infested fields have been replanted 

as many as three times in one season. Many reports of injury to 
corn by the rough-headed corn stalk beetle have been received from 
Texas, Georgia, Louisiana, Arkansas, and Alabama. The damage 


1 (Ligyrus) Euetheola rugiceps Lec.; order Coleoptera, family Scarabaeidae. 
2 This revision has been made by the senior author. 


165471°—33 
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caused by the insect in these States has been severe and general 
wherever the nature of the soil was such as to sustain the grubs. 
There are numerous records of injury also from Mississippi and 
Tennessee that show that the stalk beetle is an active pest. Field 
observations show that severe outbreaks, for reasons as yet imperfectly 
understood, do not necessarily recur in successive years. 


MANNER OF INJURY 


Injury to corn by the rough-headed corn stalk beetle is done en- 
tirely by the adult beetle, as the grub has never been found attack- 
ing growing plants. The damage takes place only during spring and 
early summer. In Virginia the heaviest damage appears to occur 

between May 20 and June 
15, although some slight 
injury may occur as late 
as the Ist of July. The 
beetles begin to attack the 
crop as soon as the plants 
appear aboveground and 
continue their attacks un- 
til the plants are at least 
knee-high , or even some- 
what taller. Full-grown 
plants, however, apparent- 
ly are never injured, The 
beetle bores into the outer 
wall of the stalk immedi- 
ately below the surface of 
the ground, making a 
large ragged opening (fig. 
eae Sn ee et, ee ate 3), and destroys the ten- 
injury by the rough-headed corn stalk beetle . , J : 
der growing point or 
“heart,” upon which the beetle appears to feed especially. The de- 
struction of the heart, or bud, is indicated quickly aboveground by 
the withering of the central roll of leaves, the other leaves retaining 
their freshness for a considerably longer period. The roll of wilted 
leaves soon dies and can be pulled out with little effort. 

By the time the corn is 3 feet tall the tender growing part of the 
plant has been pushed above the level of the ground and is rarely 
reached by the beetles. Consequently, the damage to the plants is not 
so severe at this stage as at younger stages and the plants recover 
more readily from the injury. 


SEASONAL HISTORY 


The rough-headed corn stalk beetle, in common with certain other 
insects, has four stages in its life cycle, namely, the egg, the grub or 
larva, the pupa or resting stage, and the adult or beetle stage, the 
last, as stated, being responsible for the injury to growing corn 
plants. 

The essential facts in the life history are: The eggs (fig. 4) are 
laid in the early summer, chiefly during June, and are deposited 
singly or in groups of three or four in the ground wherever the 
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beetles happen to be feeding. The egg hatches in about two weeks 
into a small white grub or larva (fig. 5) which often is known locally 
The grubs are common in mid- 


in the South as a “rich-worm.” 


summer and grow very rap- 
idly, reaching full growth in 
about two months. (Fig. 6.) 
When mature the grub 
changes into the pupa (fig. 7), 
which does not feed and is un- 
able to move about. In about 
two weeks the skin of the 
pupa splits, and is cast off, 
and the fully developed beetle 
(fig. 1) emerges therefrom. 
The beetles of this new genera- 
tion appear about the middle 
of September and soon go into 
hibernation, there being one 
generation a year. It is this 
hibernating or wintering-over 
generation of beetles that Ficurr 4.—Section of earthen cell containing 


Bh as a . elt an egg of the rough-headed corn stalk beetle. 
Injures corn 1n the spring. Enlarged about 3 diameters 





THE EGG 


The egg (fig. 4) when first deposited is about the size of the head 
of an ordinary pin, resembling a hen’s egg in shape, and is pearly 
white and perfectly smooth. It increases in both 
weight and bulk and just before hatching it is 
almost round and about twice its original size. 


THE GRUB 


When newly hatched (fig. 5) the grub is about 
three-sixteenths inch in length. When full grown 
(fig. 6) it is about 114 inches long and about one- 

- fourth inch thick. Normally it curls itself up in the 
Fieurr 5.—The { x { eee 

rough-headed orm of a crescent, 

corn stalk beetle: 7] - . 

Soung iaive or With the head almost 

grub. Enlarged touching the tail. 

about 15 diam- “The head is brick red 

and the body dirty 

white, being distinctly darker near the 
tail end. The legs are pale brown. 

The grub does not appear to feed 
upon any cultivated crop but lives 
largely upon decaying vegetable mat- 
ter found in or on the ground. 








Figure 6.—The rough-headed corn 
THE PUPA stalk beetle: Full-grown larva, 
or grub. Enlarged about 2% 


The pupa (fig. 7) is about three- tian 
fourths inch long by three-eighths 
inch broad. When it first becomes a pupa it is white but gradually 
changes to pale brown. During this stage the insect does not feed 
and remains in one place in the soil, anywhere from 1 to several 
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inches below the surface. In this stage the insect is destroyed easily 
by cultivating the soil and exposing the pupae to the sun and the 
attacks of birds, poultry, or hogs. 


THE ADULT 


The beetle develops within the pupa and when fully formed rup- 
tures the old pupal skin and crawls forth. At first it is almost 
white, but gradually changes to an intense black. The majority of 
the beetles emerge in September. 

During the fall the beetles spend most of their time in the ground, 
but on warm days come to the surface to feed. At this time they 
do not molest corn, but subsist on certain wild grasses which grow 
abundantly in old pastures and waste areas. 
With the advent of cold weather the beetles go 
into a condition of torpor and pass the winter 
in hibernation, remaining inactive in the ground. 
With the reappearance of warm weather in late 
April or early May they become active once 
more. If food is present, the beetles usually 
remain near the place where they passed the 
winter, but when it is lacking they come to the 
surface and crawl or fly away in search of a more 
promising spot. About this time the young corn 
is beginning to appear aboveground and the 
beetles, which have passed the winter in the 
field itself or perhaps have merely wandered 
into it from some other field where food was 
scarce, soon discover and attack the young plants. 
As the season progresses and the temperature 
Figure 7.—The rough- rises the beetles become more active, and their 

headed corn stalk : : ; 

bectle: Pupa. En- appetites are correspondingly more difficult to 

jarged about three satisfy. Mating takes place below the surface 

of the ground, and the eggs are laid shortly 
after. Thus the life cycle starts once more. The old beetles con- 
tinue active until about the middle of June, after which they rapidly 
decrease in numbers, becoming scarce within a month and disappear- 
ing entirely about August 1. 





CONDITIONS FAVORABLE TO OUTBREAKS 


The natural home of the rough-headed corn stalk beetle is in 
low, poorly drained open fields which have not been cultivated for a 
long time. These old sod Jands are frequently used as pastures. 
Whenever they are plowed and immediately planted to corn, or when 
corn is planted near by, the crop may suffer serious injury from the 
beetles that had been breeding regularly in the old sod. Such old sod 
lands support a vegetation in which flourish certain grasses * of which 
the beetles appear to be very fond. In such lands dead and decaying 
vegetable matter accumulates in considerable quantities, and as the 
grubs of the rough-headed corn stalk beetle feed upon such substances 





3 Paspalum spp. 
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it can easily be understood that these old sod lands afford ideal con- 
ditions for the multiplication of the pest. 

Sometimes the rough-headed corn stalk beetle can develop in small 
numbers in temporary sod lands and cornfields, and though eggs 
may be found in abundance in cornfields in which the beetles are 
feeding, such places, as compared with old sod land, are very un- 
favorable for reproduction. 

Therefore one of the most promising methods for controlling the 
beetles is not to maintain pastures for indefinite periods or to allow 
any part of the farm to grow up as waste land. 


CONTROL MEASURES 


By far the most important means of control is the elimination of 
all old waste and pasture lands. As has been stated, the favorite 
breeding place—and, in fact, under most conditions the only place 
where the pest is able to maintain itself in sufficient numbers to 
become a menace to the corn crops—is in low, poorly drained land 
that is allowed to remain as waste or as pasture lands for a consid- 
erable time. Land that is kept in a high state of cultivation and on 
which frequent and systematic rotation of crops is practiced is not 
a favorable place for the breeding of this beetle. Therefore all low, 
moist areas should be drained thoroughly and included in the regular 
system of rotation. This not only will destroy the main breeding 
grounds of the insect but will make these lowlands more productive 
and much easier to cultivate. Such pasture lands should not be 
planted to corn the first year. As the beetle injures no other culti- 
vated crops, except cane and rice, some other crop can be substituted. 
But since there is only one generation of the beetles a year. the ground 
may be safely planted to corn the following year. 


PASTURING WITH HOGS 


When old waste land can not be conveniently drained and included 
in the regular rotation, the probabilities of injury resulting from 
their existence as breeding grounds may be eliminated largely by 
pasturing hogs on such land every year, at least during August and 
September. It is well known that hogs are very fond of grubs and 
will root them out industriously and devour them. 


EARLY PLANTING 


Since most of the injury to corn occurs from the latter part of 
May to the middle of June, and since young plants succumb to at- 
tack much more easily than larger ones, early planting where prac- 
ticable is recommended as a means of avoiding injury. It has been 
found that corn planted on April 25 at Tappahannock, Va., suffered 
much less injury from the rough-headed corn stalk beetle than did 
plantings made in May. One of the most serious objections to plant- 
ing so early is that lowlands often are too wet for working in earl 
spring. This can be overcome largely by draining such laude 
thoroughly. 

When planting early, more kernels should be planted to the hill 
and the plants subsequently thinned if necessary, thereby insuring a 
better stand. 
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CHANGE OF ROTATION 


As previously stated, corn should not be planted after sod if there 
is the prospect of injury from the beetle. Besides the rough-headed 
corn stalk beetle, sod webworms and cutworms are always a source 
of danger to corn planted on old sod land. Therefore any system of 
rotation that obviates the necessity of following sod with corn helps 
to avoid several serious insect pests. 


FERTILIZERS 


The application of barnyard manure or commercial fertilizers is 
beneficial, because it hastens growth and enables the corn plants 
more quickly to reach a stage in which they are less likely to be 
injured seriously. 

HAND PICKING 

Hand picking the beetles is at best only a temporary expedient 
and in most cases very expensive. When a field of growing corn 
already is infested, however, there is no other hope of relief. 
Children sometimes may be employed for a small sum to collect and 
destroy the beetles found in young corn. This work may be done 
principally when the corn is being either plowed or thinned. 


LATE SUMMER PLOWING 


The rough-headed corn stalk beetle enters the pupa stage during 
the latter part of August and it is in this stage that the beetle is most 
easily destroyed, the least disturbance being sufficient to kill the 
pupae. For this reason, wherever possible, sod lands should be 
plowed the last week in August or the first week in September for 
Virginia, and earlier for more southerly localities. 
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Barley, straw, yield and uses 
Bean leafhopper— 
control measures 
description, food plants and character of injury....-..........-- 
Beans— 
field changes, necessity 
insects and diseases attacking 
shelled, use to save meat 
string, canning directions 
Beetle— 
Colorado, potato— 
injuries, distribution, and control 
See also Potato beetle, Colorado. 
corn-stalk— 
rough-head, description, life history, and control........... 
rough-headed, in Southern States, and control..........-.- 
12-spotted cucumber, injuries and control method.........-... 


striped cucumber, injuries and control 


Beetles— 
asparagus, description, injuries, and control...............--.. 
blister— 
description, common name, control treatment 
injuries to vegetables, habits and control remedies 


injury to beans and beets, control 


hand picking 

May. See Grubs, white. 

tortoise, injuries to swéet potatoes, and control 
Beets— 

canning directions 

insects and diseases attacking 
Berries— 

canned, standard for 4-H brand 


canning directions 


Berry— 
jam, making, directions 
stains, removal from textiles 
BisHoprp, F. C.— 
bulletin on ‘‘The bollworm or corn earworm” 
J. D. Mrrcne.t and D. C. Parman, bulletin on ‘‘Screw-worms 
and other maggots affecting animals”’ 
Blackberry jelly, recipe 
Black-leg, injury to cabbage, preventive measures..............-.- 
Black-rot— 
cabbage, symptoms and control studies..............-.---.-.- 
sweet-potato, description, and control 
Blight— 
bacterial, of corn, symptoms, control by crop rotation...... “oes 
bean, symptoms and control 
early, potato, note 
late, injury to potato and tomato, description, and control by 


Blister beetles— 

descriptions, food plants and habits 

injury to potatoes, control measures 
Blood, stains, removal from textiles. ..............6.-..0scccceccces 
Blossom worm, cranberry, injury, history, and control 
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formulas and use methods 


preparation, directions 
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use against potato diseases and insects, preparation and applica- 


use as spray for cranberry insects, formula 
use in control of springtails 
Border, irrigation method, land preparation, tools, and cost.....-... 
Branding cattle, management to prevent screw-worm attacks 
Breakfast, menu 
Breeding— 
guinea fowls. ... 
sows, gestation table 
Brick silos, description 
Brining, vegetable, for canning 
Brooding guinea chicks 
Bruchus— 
chinensis. See Weevil, cowpea. 
oblectus. See Weevils, bean. 
pisorum. See Weevrl, Pp 
quadrimaculatus. See \ Jeevil, 4-spotted bean. 
Budworm, false. See Bollworm. 
Buildings, storage houses for apples, management in Pacific North- 


Burning carcasses, methods 
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Butterfly, southern cabbage, description, injuries, and control 
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farm, utilization 
farm, waste, value 
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bug, harlequin, description, injuries, distribution and control. 
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looper, description and control 
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yellows, symptoms, causes and control 


Cabbages, insects and diseases attacking 


Calcium cyanamid, use against fly larvae in manure 
California— 

citrus orchards, mealybug control 

Stockton, windmill irrigation, data 
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Calves, injury from screw-worms, character and caution 
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Candle wax, stains, removal from textiles...................--..-. 
Canned vegetables, standards for 4-H brand....................... 
Canners, types, hot-water, water-seal, and steam pressure........... 
Canning— 
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Cantaloupe. See Melons. 
Caradrina exigna. See Army worm, beet. 
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Cereals, saving by use of vegetables, recipes for cooking............ 
Cerotoma trifurcata. See Leaf-beetle, bean. 
Check irrigation method, land preparation, tools and cost..........- 
Chemicals, use in removal of stains from textiles................-.. 
Cherries, canning directions.......... crude nhs easeertceue muds’ 
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Chlorid, mercuric. See Corosive sublimate. 
Chloridea obsoleta. See Bollworm; Fruitworm, tomato. 
Chloroform, use against screw-worm maggots. ..........-...-.---0- 
Chocolate, stains, removal from textiles. ..............-.---.-5-0- 


Cholera, hog, cause, spread, and prevention.......-.........-..-. 


Chowders, vegetable, recipes, for saving meats and cereals......... 
Chrysomyia macellaria, See Screw-worm. 
Cirphis unipuncta, See Army worm. 
Citrus fruit— 
marmalade, making, directions............-.22-0cccecceeeoces 
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Clothing, stains, remov: val, general and specific directions........... 
Clubroot— ° 
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Colorado— 
eastern, windmill irrigation, data 
potato beetle. See Beetle; Potato beetle, Colorado. 
Colgrs, water, stains, removal from textiles 
Community fairs 
Concrete— 
preparation for silo 


silos, description, cost and durability 
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Conserves, muscadine grapes, recipe 

Cooking, muskrat, recipes 

Cooperation, house- fly elimination 

Coptocycla bicolor. See Beetles, tortoise. 

Cork, use in storage house insulation 


Corn— 
boolworm control by plowing and cultivation 


canning directions 


early planting to control rough-headed stalkborer 

growing, sod lands unfavorable 

injury by rough-headed stalk beetle, method 

insects and diseases attacking 

lesses from corn earworm 

stalk-beetle, rough-headed, in Southern States, and control 
stover, production and utilization 

straight-ration, dangers for hogs 

sweet, varieties, immunization to corn earworm 

use as trap to protect cotton and tomatoes against bollworm, 


Corrosive sublimate, formula and use method 
Cotton—. 
bollworm control, method 
loss from bollworm 
Cottonseed meal, waste in use as direct fertilizer 
Cows, dairy, rations for utili zing farm wastes 
Crambus hortuellus. See Girdle, cranberry. 
Cranberries, insect enemies and control method 
Cranberry— 
owing, commercial importance of industry, and distribution. . 
insect problems, and solving suggestions 
Cream, stains, removal from textiles 
OrESWELL, Mary E., and Oxa Powe t, bulletin on “Home canning 
of fruits and vegetables, as taught to canning club members in the 
Southern States” 
Crickets, injury to cranberries and control treatment 
Crioceris’ asparagus. See Beetles, asparagus, 
Crop rotation— 
value in control of white grubs 
value in reduction of disease, and insect injury 
Crops, injury by muskrats 
Crowder, use in irrigation construction 


Cucumber diseases, control, general recommendations ............. 
Cucumbers, insects and diseases attacking 
Cultivation, value in control of cotton bollworm, methods and prac- 


tices. 
Cutworms— 
control in corn, note 
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Dairy cows, rations for utilizing farm wastes....................-- 873 
Damping-off, injuries to young garden plants, soil sterilization as 
control measure 856 
Dams— 
Injury by muskrats 
protection from muskrats 
Damson— 
conserve, recipe . 
plum, conserve, recipe 
Darrow, GEORGE M., bulletin on ‘Strawberry culture in Tennessee, 
Kentucky, and West Vi irginia”’ 
Dasyneura vaccinu. See Tipworms cranberry. 
Dead animals, disposal, burning or burying for control of screw- 


DARING, CHARLES, bulletin on ‘‘ Home uses for muscadine grapes” 
Dehorning cattle, management to avoid screw-worm attacks. ....... 
Dennis, 8. J., and H. J. RAMSEY, bulletin on ‘‘ Management of com- 
mon storage houses for apples in the Pacific Northwest” 
Diabrotica— 
duodecimpunctata. See Beetle, striped cucumber. 
vittata. See Blight, bacterial. 
Dinner, menu 
Dipping hogs for destruction of vermin 
Diseases— 
Gepden, Mreventiin Moto ss. 2... ee Sia i be ee Sees 
spread and prevention 
treatment, and disinfection of quarters. ..........-.------ 
spread by house fly 
Disinfection, hog houses and pens... ............-..-..--------0- 
Disonycha xanthomelena. See Flea-beetle, beet. 
Disulphid carbon— 
use as fumigant against ants. ...............--.22.0.-0--eeeee 
use in control of bean weevils 
use in sweet-potato fumigation 
Ditches— 
farm, location in irrigation farming, building, etc. . . 
irrigated farms, construction, form, etc. .........- Pees Sete 
irrigation, capacity, forms, location, etc... 
irrigation of grain, location, etc 
Drain bag, jelly making, description 
Dry-rot, potato, control treatment 
Dusting, appliance, for gardens, description, cost, and use method.. - 


Early-blight potato, description and treatment 
Earworm, corn— ; 
ep ‘rea and control 
] 


(or bollworm) 
Eggplant— 
flea-beetle, note 
insects and diseases attacking 


Eggs, guinea— 
description, number, food value, and demand 
incubation methods, time, etc 
Enbankments, injury by muskrats 
Empoasca mali. See Bean leafhopper. 
Empusa musca, fungus disease of house fly, note 
Emulsion, carbolic-acid, use and value in control of cabbage maggot. 
Eniglxa aptata. See Blossom worm, cranberry. 
ee nature, note 
Ehilachn spp. See Blister beetles. 
chna corrupta. See Ladybird, bean. 
pitriz cucumeris. See Flea-beetle, tomato. 
Buctheola rugiceps. See Beetle, corn-stalk, rough-headed. 
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Evergestis rimosalis. See cabbage worms. 
. Exhibits, community fairs, descriptions, groups, etc..........---. 


Fairs— 
community 
cooperation in expenses and work, method 
county, relation of community fairs, specific example 
description, scope, and organization 
ET EIEN, IOUNE  'o 5 oe an cals Sono ca asccc cote abeececccie ees 
Farm— 
irrigated, selection 
irrigation ditches, capacity forms, water-flow structures, etc 
wastes, utilization in feeding live stock 
Farming, muskrat, examples and possibilities 
Farrowing, sow, management and care. .......-.-----------+-----6 
Fattening, pigs, rations 
Feed, pigs, weaning and fattening 
Feeding— 
hogs, and management of herd 
live stock, farm wastes utilization 
Feltia subgothica. See Cutworms. 
Fertilizers, strawberry, nature and application 
a spp. See Muskrat. 


canned, standard for 4 

canning directions 

conserve, recipe 

jam, recipe 

preserves, recipe for making 
Fireworms— 

blackhead, injury to cranberry vines, history and control. . 

red- -striped, injury to cranberries, history and control 

yellowhead, injury to cranberry vines, history and control 
Fish, injury by NNN Sa al Nig cclaicn'ds whind'smlaWtnitbcies's 
Flavoring sirup, grape, recipe 
Flea-beetle— 

beet, injuries and control 

cranberry, injuries, description and control 

injury to potatoes and tomatoes, control 

sweet-potato, injuries and control 

tomato, injury to tomatoes, and control treatment 
Flea-beetles— 

COBEN NOLO.. 5... 0s sccepccee see's A rata slate ows oa akin Sie Salct 

description and habits 

injuries to cabbage, description, and control with Bordeaux 

mixture 

potato, injuries and control 
Flies— 

flesh, gray, life history and habits 

house, Health Office regulations for control 

lacewing, enemies of mealybug 

maggot, infesting wounds of live stock, descriptions and impor- 


occurrence in house, varieties 


stable, descriptions and occurrence in house 
Flooding— 


cranberry bogs, value in control of cranberry insects aeaia 
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Flooding—Continued. 
irrigation method, land preparation, tools, and cost 
methods for irrigation of grain 
z ee preparation and use in canning 
eg 
bean. See Maggot, seed-corn. 
biting house, description and occurrence in house 
cluster, description and occurrence in house 
green-bottle— 
description and habits 
iajury to sheep 
house— 
breeding habits 
disease carrier, danger, etc 
habits and control 
oviposition, hibernation, and longevity 
little house, description 
screw-worm, description, life history, and control 
Flytrap, construction and bait 
Flytraps, screw-worm, construction and management 
Food, fruits and vegetables, home canning 
Foods— 
staple, conservation by use of fruits and vegetables 


sterliization, reasons for, methods and aids 


Foot-rot, sweet-potato, injury and control 
Forage crops, insects, publications, list 
Formaldehyde, formula and use, method 
Formalin. See Formaldehyde. 
Fortier, SAMUEL— 
bulletin on “ Irrigation of alfalfa” 
bulletin on “ Practical information for beginners in irrigation” 
Fox, Henry, and W. J. Puruurs, bulletin on “The rough-headed 
corn-stalk beetle in the Southern States and its control” 
Fruit— 
keeping quality in storage, factors 
maturity, influence on keeping quality of apples in storage 
pastes, directions for making ant use 
stains, removal from textiles 
trees, irrigation practices 
Fruit-rot, eggplant, symptoms and control studies 
Fruits— 
canned, causes of spoilage 
canned, standards for 4-H brand 


canning, directions 


canning, for Southern States 
cooking ‘for canning, time-table 
deciduous insécts injurious, Agriculture Department publica- 


SURNAREL Giiaiea alos acpi ce a digsve ds atabesspecass sees 
use as conservers of other staple foods and vegetables.......... 
use to save sugar 
Fruitworm— 
cranberry, injury, history and control treatment 
tomato, description and other names, injuries and control 
tomato. See also Bollworm. ’ 
Fuuer, P. E., bulletin on ‘‘The use of windmills in irrigation in 
the semiarid Wes 
Fumigation, mealy bug control on citrus fruits, directions.......-. 
Fungicides, formulas and use methods 
Fur bearer, muskrat, value, and use as food........ Rivauresseecan ‘ 
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Furrow irrigation— 

meth 

method, land preparation, tools and cost 
Furrower, use in irrigation, construction, description 


Furs, muskrat, description, - preparation, uses and prices 


Gandy strawberry, growing in Tennessee, Kentucky and West 
Virginia 
Garden, irrigation, preparitg‘land 
Gardening, Agricuiviiré Department publications, list.............. 
Gardens— 
insect infestation, prevention method 
insects and diseases attacking 
protection from muskrats 
Gelechia trialbamaculelia. See Fireworms, red-striped. 
Gingered— 
pears, recipe 
watermelon rind, recipe 
Girdler, cranberry, description, injury, history, and control 
Gooseberries— 
canning directions 
Pee AMATI CREMAONB ess 3.05 Sos co scence sss sscintcscana bad 
Graders, use in irrigation construction, types..:.......-.-...+--+6. 
Grain— 
irrigation, methods and results 
irrigation, practices 
seeding, relation of water supply 
Grape— 
COMICS TORIDO sc eituanca sca ch sas sesnce sess one 
jam, recipe 
JONsCE, CUGIICION ANG VATIOUCS...oiscccaciestessenstetoccscace 
jelly, recipe 
juice, muscadine, a 
juice, unfermented, from Muscadine grapes, methods 
preserves, muscadine, recipe 
Grape fruit— 
injury by mealy bug, prevention 
marmalade, recipe 
Grapes— 
canning, directions for muscadine varieties...............--+. 
muscadine, home uses, sirup, juice, jelly, jam, etc 
AGUGNG, GUAM, FOMOVA! 17011 TORUNOR oo. 5 oon. oka oo oi0)0:+ vase ce ciece eee 
Grasses, ‘‘double seeded millet,’”’ and ‘‘deer grass,’’ destruction 
along dams for katydid control 
Grasshoppers— 
injuries to plants and control 
injury to cranberries and control treatment 
Gravy, stains, removal front Textiles... 5... .nccns ees s ce cnpvassecacs 
Grease stains, removal from textiles 
Green-bottle fly, occurrence and injury to sheep 
Ground-water. See Water, ground. 
Grub worms. See Grubs, white. 
Grub-infested land, treatment 
Grubs, white— 
control in strawberry growing 
injuries to cranberries, and control 


injuries to plants, habits and control 


Guava— 
canning directions 
paste, recipe 
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No. 
863 
865 
865 


so 


854 
864 
856 


856 
856 
869 


853 
853 
860 


853 
853 
865 


863 
864 
863 


859 
853 
859 
853 
859 
859 
859 


862 
853 
859 
859 
861 


860 


856 
860 
861 
861 
857 


875 


854 
860 


8564 


853 
853 


Page. 
13-14 
16-22 
20, 21 


11-12, 
14-16, 


17 


21, 22 
24-26 
71-72 


4-6 
24-70 


16-17, 
30, 42 


16, 28 
30 
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Guinea— 

chicks, brooding, feed, and care 

eggs, incubation methods, time, etc 

fowl— 
demand and value 
description, habits, rearing and care 
marketing, preparation, etc 
prices 
werwolaed; Gescriptions and value. ....... 2.2.2... -.2s.ecee 


Harvesting strawberries, practices..............--------2eeceeeeeee 
Head gates, farm irrigation, construction 
SEDIG ONO AIO BORING OUOE TICE. ...... 2.025005 cso cc ess tic onesie sess 
Hog— 
diseases, spread, and prevention by sanitation 
herd, foundation, sows and boar conformation, etc 
lot, sanitation : 
management 
wallows, advantages and disadvantages..........-...--------- 
Hogs— 
dipping for destruction of vermin 
drenching, caution 
feeding and management 
houses, disinfection. ............ Sete et Sg a tet Ve re oe 
mRNA NEM, MAVANUADOR, 522555 c oes. Sb os cde eee eee 
pastures change for sanitary effects...........-.-.-.---------- 
pasturing on grub-infested land 
raising, location of farm and number of hogs...........-..-.-. 
raising, sections of United States adapted to 
spraying and rubbing for control of lice.............-..--.--.-- 
statistics, 1910, 1915, by States 


tonic, formula 


value on farm, utilization of waste feed, and increasing profits. - 
Hollow tile, use in silos 
Home, canning of fruits and vegetables, Southern States........... 


Hoops, silo building, requirements 


Hornworm— 
control methods, comparisons 
injuries to tobacco, and control, treatment, experiments, and cost. 
tobacco, insecticide, lead arsenate, 
tomato, injuries and control 
Horses, feeding roughage, suggestions and caution 
House— 
centipede, description, enemy of house fly 
fly. See Fly, house. 
Houses, hog, advantages of separation in disease control 
Howarp, L.O.,.and R. H. Hurcuison, bulletin on ‘‘The house fly’’. 
Humus, need in strawberry growing, sources 
Hunt, Caroune L., bulletin on ‘‘Fresh fruits and vegetables as 
conservers of other staple foods” 
Hurcuison, R. H., and L. O. Howarp, bulletin on ‘‘ The house fly ”. 


Hydrogen peroxide, use in removal of stains from textiles.......... 
Hyperaspis lateralis. See Ladybird. 


Ice cream, stains, removal from textiles..................-...--- 
Inbreeding, hogs, danger 

Incubation, guinea eggs, methods, period, etc 

Indian polk weed, use against house flies 

Ink, stains, removal from textiles 
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858 
858 
858 
858 
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864 
851 


874 
874 
874 
874 
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874 
874 
874 
874 
874 
874 
875 
874 
874 
874 
874 
8744 
874 
855 


2 > 


ao 


855} 


867 
867 
867 
856 
873 


851 


874 
851 
854 


871 
851 


s61{* 


861 
874 
858 
851 
861 


1-24 
10,14, 
16, 22 


19 
31-32 
10-11 
16-17 
20-22 
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Se ON ee Ow 


SS . aS ae ee ee eee ee ee eee ee eee 


Insects— 
cranberry— 
foliage-attacking, injuries, description, history and control. 
fruit-attacking, injuries, description, history and control... 
root-attacking, description, injuries, history and control 
treatment 
studies and control methods 
vine-attacking, description, injuries and control 
crop pests, injuries and control method 
cucumber beetle, plant lice and potato flea-beetle, vegetable 
injuries and disease spreading 
rden, control, mechanical 
injurious to cereal and forage crops, publications, list.......... 
usefulness in destruction of injurious insects, list...........-... 
Insecticide, lead arsenate, for tobacco-hornworm control 
Insecticides— 
formulas and use methods 
nicotine, etc., use in control of plant bug 
Insulation, apple storage houses, requirements..................--++ 
Iodine, stains, removal from textiles 
Iridomyrmex humilis. See Ant, Argentine. 
Iron rust, stains, removal from textiles 
Irrigated grain land, value 
Irrigation— 
alfalfa 
beginners, information 
flooding methods for grain crops 
grain, methods and results 
methods for different crops 
preparation of land, methods 
quantity of water for grain crops 
semiarid West, windmills, use 
water, sources and supply 
water, waste, contrel 
Itch weed, use against house flies 


Jam, grape, recipe 
Jams, directions for making 


Farmers’ 
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No. 
860 
860 


860 
860 
860 
856 


856 
856 
875 
868 
867 


856 
856 
852 
861 


861 
863 


865 
864 
863 
863 
864 
864 
863 
866 
864 
864 
851 


859 
853 


11 


Page. 
4-20 
20-27 


37-42 

1-45 
29-37 
14-22 


5 

12 
10-12 
4 
]-11 


6-12 
20 
20-23 
22-23 


23-24 


21-22 


1-40 
1-38 
4-14 
1-22 
26-34 
16-26 
19-21 
1-38 
5-8 
34-35 
16-17 


20 
28-31 
7,10, 


‘ 13, 16, 
19, 20, 


33, 34, 


Javelle water, preparation, and use in removing stains 861) 956’ 99 
ery 
35 


a - ee 


Jelly— 
grape, formation of crystals, cause and prevention 11-12 
grape, from muscadine grapes, directions 9-16 
making— 
home, directions ‘ . g 13-16 
mistakes to avoid ‘ 
principles and directions 
test, muscadine grapes 
‘‘weeping,’’ cause and prevention 
Judges, community fairs, selection, duties, and scope 
Juice, muscadine grapes, preparation methods 
Juices, fruit, canning directions 


Kansas, western, windmill irrigation, data 
Katydid, cranberry, description, injury and control..........---.--. 
Kentucky strawberry— 
culture (with Tennessee and West Virginia) 
shipments, 1914, 1915 
Kerosene— 
emulsion, formula, uses and use method 
use as spray for cranberry scale insects . 
Kerosene-soap emulsion, use in control of pea aphis 
Klondike strawberry, growing in Tennessee, Kentucky, and West 
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Peeeee Wer CANIN, COLisUTL Cobs Pues eee eG ek es ds Uae ewe eke 
Labor, harvesting strawberries, requirements, cost, etc............. 
Lace-bug, eggplant, description and control...............-.--++++ 
Lacewing flies, predatory on mealy bug, note....................- 
Lachnosterna arcuata. See Grubs, white. 
Ladybird— 
bean}'injury to beans, and control......0....0.00cccceeseccsee 
beetles, enemies of mealy bug...................2--ecceeeecee 
Land— ’ 
preparation for irrigation in alfalfa growing....................- 
ee for Srramation MnOUNOGN S58 coe ee OE. i 
Lane, Harorp L., and Anna H. Wuirretsey, bulletin on ‘ Re- 
moval of stains from clothing and other textiles”................ 
Lantz, Davin E., bulletin on ‘‘The muskrat as a fur bearer, with 
REE ON TINS SENOOU eo o ce cc sreewiewee aa dbccesees sts 
Laphygma frugiperda. See Army worm, fall. 
Late-blight, potato— 
POG RL UU OMUMMR onch hv asa s So dwese pase ssab es peaeeeeett 
description, spread, and damage................ccccccccccccce 
PRET UMUMENRL, TF UMNO s gone cer escsiveweesbe'dee ek sede se laeee 
Lead arsenate— 
and meal, use in control of tobacco bollworm, use rate.......:. 
cost, comparison with Paris green............. Seitiecdags seca 
paege for Tobaccd MOTHWOTINE. 2.0.0.5 osec ccc c ceeds casei ieee. 
formula, use method, and comparison with Paris green......... 
powdered, use in control of cotton bollworm, use method, and 
SUN on adc neelncd ange bsadusabstboswsscedforesesarys 


mae ouaanet cranberry INs6Cte. 6.5. Soin cc ccc csnyes cence std seas 


use against potato beetles, comparison with Paris green........ 
use against tobacco budworms............-.-. a yt eee 
use and value in control of Colorado potato beetle. ............ 
use as insecticide against hornworm in dark-tobacco district.... 
use in control of bean leaf-beetle..................2..-- 2c cece 
use in control of blister beetles..............-....------------ 
use in control of radish insects... ... 0 cc ee ccs ceca cce 
use in control of sweet-potato flea-beetles..............--.---+ 


S--- eee 


Leaf-beetle, bean, injuries and control.....................-------- 
Leaf-blight, celery, symptoms and control. ..........--..-.-.----- 
Leafhoppers, injury to potato........ hp ake ete heaeeun oaeh irae we 
Leaf-spot— 
angular, description and control by spraying...........-.----- 
beet, injury to beets, and control by Bordeaux-mixture spraying. 
tomato, injuries and control by Bordeaux spraying. ..........- 
Leaf-tyer, celery, injuries to vegetables and control...............- 
Lemons, injury be mealy bug, prevention.....................---- 
Lepidosaphes ulmi. See Scale, oyster-shell. 
Lepitinotarsa decemlineata. See Beetle, Colorado potato; Potato 
eetle, Colorado. 
Lettuce, insects'and diseases attacking, and control measures...... 
Levee smoother, use in irrigation construction.................---- 


Leveler, use in irrigation construction, description, types.......... 
Lice— 
GEA SII ARORMUTON  Ssicnn das ceca sacencpasesovesipes 
bor; Gbacrintion and Control. 60.0. 2...605isssks cin on sieseensee's 


(Ligyrus) Euetheola rugiceps. See Corn stalk-beetle, rough-headed. 
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867 
856 50 
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856 47 
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856 40 
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856 49-50 
865 6 
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874{ 35, 36 
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Limax maximus. See Slugs, garden. 
Lime— 
spots, removal from textiles 
use and value against garden diseases and insects,cautions..... 
use in control of cabbage clubroot 
use in control of garden slugs 
Lime-sulphur— 
dip for hogs, formula 
value as spray for fruit trees, injury to potatoes................ 
Live stock— 
feeding farm wastes, utilization 
maggots injurious to, description, habits, and control. ......... 
protection against blo 
screw-worm infested, treatment 
screw-worms and other maggots affecting 
treatment for screw-worms 
treatment of wounds to prevent maggots 
wintering, use of cotton-seed meal with roughage, practices and 
suggestions 
wounded, danger of infestation with screw-worms, treatment... 
Lunch, menu. 


Macrobasis wnicolor. See Beetles, blister. * 
Macrosiphum pisi. See Aphis, pea. 
Maggot— 


cabbage, control by hand picking 
cabbage, description, injuries, and control methods. ....... 


inj uries to seed corn, note 
onion, injuries, description, and control 


seed-corn, injury to beans, etc., and control 


Maggots— 
house fly, control by chemicals and traps 
injurious to live stock, description and control 
treatment in wounds 
Man, food needs of body 
Mange, hog, description and control 
Manure— 
application to crops preceding strawberries 
borax treated, effect on plants, caution 
management for ee of fly breeding 
treatment with chemicals to destroy fly maggots 
Margaropus annulatus. See Tick, cattle. 
Marbotin , guinea fowl, preparation, demand, and prices 
Marmala e, grape, recipe 
Marmalades, Eicclions | for making 
“Marsh rabbits.” Sce Muskrat. 
Maryland, muskrat farming, value 
McLavaHu, Water W., bulletin on “ Irrigation of grain” 
Meadows, injury by muskrats 
Meal, corn, use with lead arsenate against tobacco bud worms...... 
Mealybug _ 
oat by natural enemies, and spread by ants. .............. 
description, life history, and control 
enemies, list 
Mealybugs, cranberry, description and injuries 
Meat— 
fly, note 
savers, vegetable foods, and recipes for cooking 
stains, removal from textiles 
Melanotus communis. See Wireworms. 
Melittia satyriniformis. See Squash-vine borer. 
Melon— 
aphis, injuries to cucumbers and melons, and control 
louse. a Melon aphis. 


36-37, 
8564 i 

<af 8,28, 
856{ 36-38 
856 51-52 
856 8, 28, 51 


28, 42, 
856 o 


851 16-22 
857 
857 
871 
874 


854 
851 
851 
851 


858 
859 
853 


869 
863 
869 
872 


862 
862 
862 
860 


851 
871 
861 








FARMERS’ BULLETINS NOS. 851-875. 


Melons, insects and diseases attacking..................-..-.20-e0- 
Mildew— 
downy— 
injury to beans, and control by Bordeaux spraying......... 
of cucumbers, description ROMER 5 SL wise tesa cl cece 
onion, symptoms, ‘and control by Bordeaux spraying. ......... 
pea, symptoms and control by Bordeaux spraying............. 
ete NEI POTVNINL AOI RORIMIOS 0555s 5 avin cecccsessscyoccesese 
Mill, load regulators, PIR coc earnbanscncdusdbeswisesrssen's 
Mincemeat, grape, recipe...............--..-.  SPEREE DENS aed 255% 
Miner, asparagus, injuries and control................-.-....-....- 
MrrcHELt, J. D., F. C. BisHopp, and D. C. Parman, bulletin on 
7 Screw-worms "and other maggots affecting animals”............ 
Moisture, requirements of irrigated crops............-.-.------++-- 
Molds, nature, injury to canned food, and prevention .............. 
Moran, > STERLING, bulletin on “The community fair”........... 
Moran, A.©., bulletin on “Tobacco hornworm insecticide: 
Recommendations for use of powdered arsenate of lead in dark- 
Ne eR ae so ie ome o sb eccngekios eenes.cee 
Mosaic disease— 


of cucumbers, description and control...............2-.2222-2e5 


tomato, symptoms and control. .........-..-..-...-.2-0---eee 
Moth, potato tuber, injuries to vegetables, tobacco, etc............. 
Mud stains, removal from textiles. ............----s2s+--0ss 0000. 
Mulching, strawberries, materials and methods..................... 
Murgantia histrionica. See Cabbage bug, harlequin. ; 
Musca domestica. See Fly, house. 
Muscadine grape products, home preparation.....................- 
Muscadine grapes, home uses, sirup, juice, jelly, jam, etc.......... 
Muskrat— 

black, habitat, and value, comparison with common variety. . 

farming, examples ADEE SIOMMITIMACR  cpo5 ds'sasccsnctou das Se wsies 

RAIS ANS BP FONE oad ime ape odie Sistine balon base sbkawin seeese wee 


furs, description, preparation, uses and prices................. 


skins, care of, drying and tanning, and prices.................. 


Muskrats— 
description, life habits, and control...................-ccceeee 


CON eC a Seah ae woe siapeen ssa scmbssibasiod eGitcnaexwe 

TMI Ss in winds EME GubG a. bicKibcieds Mb Sucietbclp seh wes 

protection laws, by States, etc. .........2--2-----eeeeeeeeeeee 

RS MIDRMEN io nc po ewies ove cae baeaalsa ee stele 

use as food, preparation and recipes for cooking................ 
Myzus persicae. See Aphis, spp. 


Nebraska, windmill irrigation, data. ..............-.-...--22eceee 

Nets, insect-collecting, use in control of cranberry spanworms, use 

Se En GON EELE. oot iie kn Kole o's Uatenba'd Waiaec 5% 

Neuts, J. D. , and R. S. Woatvm, bulletin on “The common mealy- 

bug and its control in California”. ........-..-2..--cseeeceecere 
Nicotine— 

pee use in control of plant-lice, formula.............. 

te— 
CS 1 Se ea et 
use against blackhead fireworms.................-.-----e 


Wer ARAINSL PIRNE MIBOCIB ons 5 eee ees sb edied deed 


use in control of melon aphis.............-..--222+es+e0e0 
use in control of onion thrips..... 2.2.02... cc ccccccccccece 
use in control of pea aphis............2..-c0sc-eceeeceees 
use in spraying cranberry fireworms, formula and use method 


Nimeola vaccinii. See Fruitworm, cranberry. 
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INDEX. 


Oats, straw, yield and uses. ...... PMc. noe es hgie se hanae aes 
Oil, creosote, stains, removal from textiles 


OkrA, Canim Giroltione SS <5 5 Ses wis des wee oe pee 


Onions, insects and diseases attacking 
Orange— 
jelly, recipe 
pectin, preparation and use in jelly making 
I RMR AROIN IN 6 ca aco os wie av ns als =o. minininip = fide Sse Gro al 
Oranges, injury by mealybug, prevention 
Orchards, irrigation methods 
Orton, W. A., and F. H. CurrrenpEN— 
bulletin on ‘‘Control of diseases and insect enemies of the home 
vegetable garden” 
bulletin on ‘‘ How to increase the potato crop by spraying” .... 


Oxalic acid, solution, preparation and use in removal of stains 


Packing fruits and vegetables for canning 
Paint, stains, removal from textiles... -. .- -..s.6. cis cseceecesssecee 
Paraffine, stains, removal from textiles 
Paris green— 
use— 
ae tobacco hornworms, comparison with arsenate of 
ea 


Parks, K. E., and HetmMer Rasitp, bulletin on ‘‘ Homemade silos” . 
ParMan, D. C., F. C. BisHopr, and J.D. MircHett, bulletin on 
“Screw-worms and other maggots affecting animals” 


Pastes, fruit, directions for making and use............-.....22--6. 


Pastures, screw-worm and maggot-fly control 
REE MENS te Shue addin 3s She NEMS Ais ne Faidae awed ane 
Peaches— 

canned, standard for 4-H brand 


canning directions 


Pears— 
canned, standard for 4-H brand 
canning directions 
gingered, directions for making 
Peas— 
buggy, advice against planting 
RR ROAR es cli cieg at avidin 2 Re sla ne ec noeanp sees 


insects and diseases attacking 


shelled, use te saye meat 
Pectin— t 
apple, preparation and use 


orange, preparation 
need in jelly, and sources 


test, jelly making 


Pegomya brassicae. See Maggot, cabbage. 
Pegomya fusciceps. See Maggot, seed-corn. 


Peppers, canning direction 


Peronea minuta. See Fireworms, yellowhead. 

Perspiration, stains, removal from textiles 

Pest, muskrat, destruction methods 

Puiurs, W. J., and Henry Fos, bulletin on ‘“‘The roughheaded 
corn stalk-beetle in the Southern States and its control”......... 
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Phlegethontius sexta. See Hornworms, tomato. 





























Phylloselis atra. See Toadbug, cranberry. Rainy 
Phlogethontius, spp. See Hornworm, tobacco. Bulletin 
Phosphate— . No. Page. 
acid, use against fly larve in manure................-.-.2.000 851 18-19 
NE MIR IRNRMRN i tee oe soy iva w'nskl ova se eke aee re 854 9 
Phytalus georgianus. See Grubs, white. 
Picking, strawberries, methods, cost, and containers..............- 854 19-21 
Pickle worms, control, note. ...........-.-.0-.s2-0sseeccesesscees 856 63 
NY HUNK \WENOUON Oo wobec oes gee Se loon See SSS 874 24-25 
OMG Dy BOWE: DYOVORUON. ... 2 =. <2 62 es ce se eee ees eed csc 874 20 
feeding and management, records, marking, etc.............-.. 874 22-29 
SUMANUREEEE i) INA ISRIMI OER SoHo ois ae is cain aise sete te sass aajse 5 874 28 
new-born, treatment Gnd CATE... ... <- sisi cele cee cee 874 18 
Irostmmeny for sacesteAl WOFMS 22. 2 So cece eee 874 38 
weight records during fattening period. ........-..-.-.----++- 874 26-27 
Pipe, portable, use in irrigating alfalfa. ...............--------+-- 865 22-25 
AMEE SONNE TOT UIT Sia og ib 9 wo wy os vie Saag 2ids 5 esp gas 2 oad 869 18 
Poisoned-bran bait, use in grasshopper control on cranberry bogs, 
> Cae ae gn i aa ar a a Pe 860 27 
Poisoning— 
bollworm, method, poisons, and outfits. .................-...- 872 11-12 
for bollworm, method and cost..........0..2-0-- 2022 sce e ee eee 872 10,11 
nee Rt ENN SO 05855 oa bwonsses ct eaessSadeoscaee 857 11-12 
ee 851 11 
Pokeberry, stains, removal from textiles...............-.-..-..... 861 29 
Polk weed, Indian, use against house flies.............-.....-..--. 851 16-17 
Pollenia rudis, description and occurance in house................ 851 3 






Pontia protodwe. See Butterfly, southern cabbage. 
Pontia rapae. See Cabbage worms. 







Potassium permanganate, preparation and use in removing stains... 










Potato— 









beetle, Colorado, description, habits, and control............. 868 3-8,18 
DOSONPRLERYAUR, ps cibcns sce ken eva ct ci ceteciestuaveseeeacés 868{ oe 
bugs. See Beetle, Colorado potato; Potato beetles. : 

diseases, description and control.............-..-.-...-.------ 868 3, 13-20 
. : : 856 55-60 
insects and diseases, control by spraying..................---- { 868 1-22 

Potatoes— i 

increase Of CFOp-bY-SPIAYINGE. 0.00. cccscee cesses eee ele ce ee 868 1-22 
he eS A er ee eerie ee ee eee 864 30-31 
seed, selection for control of wilt, dry-rot, etc. ...............- 856 58, 59 
treatment for diseases and insects...................-----.--.- 868 18 
SDDS OOONIND oop ce kuss cht cele sli lac ee ase cct iS. e. ae. : 871 5-6 






PoweEtt, Ota, and Mary E. Creswett, bulletin on “Home canning 
of fruits and vegetables as taught to canning club members in the 

















PNRM on 2d Reker ey sc pizes acs can sscevesesslslc veces 853 1-42 

Plant lice— SE 

injuries to vegetables, description and control................. 856 18-19 

spp., description, injury to cabbage, and control............... 856 35 
Plant-bug, tarnished— 

injuries to vegetables, and control...........2.22------e2e---: 856 19-20 

SERRE. SEEMITIE, GMINO 255 ot on Sees cos sahsiocesslsassesss 856 41 
Plants, garden— 

root-knot, clubroot, black-rot, and scab, prevention. .......... 856 4-5, 65 

wounding in pruning, prevention..............-..--...+2.+-.- 856 5 
Plowing— a 

deep and cross, value in control of white grubs.......-.-.....- 856 a 

fall and winter, bollworm control, advantages................. 872 9 





late summer, for control of cornstalk borer................--0. 875 10 


. 
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Plums, canning directions 853 
Premiums, community fairs, kinds, value, and basis on which 
awarded : 870 
Preserves, muscadine grape, recipe 859 
Preserving— 
fruits, directions for various kinds 853 
principles and directions 853 
Prizes, community fairs, kinds, value, and basis on which awarded. . 870 
Processing, fruit and vegetables, and sealing ...........-....--... 853 
Pseudococcus adonidum. See Mealybugs, cranberry. 
Publications— 
—* Department, insects, injurious to deciduous fruits, 
ist 
insects injurious to cereal and forage crops, list 
Pumps, windmill, description and use in irrigation 


Quarantine, enforcement by hog breeders 
Quince, paste, making, directions 


Rasitp, Heimer, and K. E. Parks, bulletin on “‘Homemade silos” . 
Radishes, insects and diseases attacking 
Ramsey, H. J., and 8. J. Dennis, bulletin on ‘‘Management of com- 
mon storage houses for apples in the Pacific Northwest” 
Rations, live-stock, for utilization of farm wastes 
Ray, 8. H., bulletin on ‘‘ Utilization of farm wastes in feeding live 
WOON ois s ons ce teh aaar cia ssae ssl decsieceusanelsseaes << 
Recipes— 
jams, fruit butters, and marmalades 
muskrat, cooking 
vegetables, cooking 
Reservoirs, windmill pumping in irrigation 
Resins, stains, removal from textiles 
Rhabdopterus picipes. See Rootworm, cranberry. 
Rhizoctonia, injury to plants and control 
Rhopobota vacciniana. See Fireworms, blackhead. 
Rhubarb, canning directions 
ante DUNN: "ORCI: AI NN oo ene boo vie v ui u's vie ule eem aga eae 
Ridger, adjustable, use in irrigation construction 
RomMEL, GEorGE M., and F. G. AsHsRooK, bulletin on ‘‘Swine 
management” 
Rot— 
storage of potatoes, control by careful handling 
tomato, blossom-end, control treatment 
Rotation, crop, practices in irrigated districts 863 
Root-aphis, corn, injuries and control 856 
Root-blight, radish, causes, and control 856 
Root-knot, description, injuries to gardens, and control 856 
Rootworm— 
cranberry, injury, history and control 860 


southern corn, injuries and control 856 


Rust, asparagus, control 856 
Rye, straw, yield and uses 873 


Sanding— 
use in control of cranberry girdler 860 
value in control of cranberry tipworms, method 860 
Sanitation— 
hog lot 874 
house-fly control, for prevention of disease spread 851° 
need and value in disease and insect control in gardens 856 
Sawflies, sweet-potato, control 856 
Scab— 
cucumber, description, and control studies............... toes 856 
potato, injuries and control treatment 856 


95181°—19-———-3 


37-42 
41-42 
44 

25 
4-5 


32-33 
16-17 


28-30 
9-23 
6, 68 

64-65 


48 
8, 58 





FARMERS’ BULLETINS NOS. 851-875. 


e— 

oyster-shell, injury to cranberries, description and control 
y to cranberries, description, and control 
, bulletin on ‘‘C ‘ranberry insect problems and sug- 
estions for solving them” 
izocerus ebenus. See Sawflies, sweet-potato. 
een: stains, removal from textiles 


ScaAMMELL, H. 


Scrapers, description, types, used in irrigation construction 


Screw-worms— 

life history and control (and other maggots) 

occurrence, distribution, character of injury, etc 
See Katydid, cranberry. 
Scuppernong grape, comparison with Thomas grape 
Scutigera forceps, description, enemy of house fly 
Seed, disinfection, for control of cabbage black- ‘leg 
Seeding grain, relation of irrigation 
Sewage, disp osal, sanitation for control of house flies.............-. 


Scudderis texensis. See Katydid. cranberry. -=§=# 2 ## # ###  — 


injury from wool-maggots, nature and danger 
rations for utilizing farm wastes 


wool-maggots, description, habits, and control 


were eren eee eeeece 


corn stover, dry, management and value 
use and value in grain conservation 


materials for building, list, suggestion 


g 
size, relation to herd, tables 


construction, essential features, location, size, foundation, doors, 





kind, description and cost 


mnuscadine grape— 
directions for making 
flavoring, recipe 
uses and value 

stains, removal from textiles 


Skins, muskrat, care of, drying and tanning, and prices 


Slugs, garden, injuries in hotbed, etc., description and control 
Small fruits, irrigation methods 
Smoother, levee, use in irrigation construction 


eee eee emcee eee seces 


corn, description and control 
onion, symptoms, and control by formaldehyde 


eee ee ee) 


Nish-oil, and Bordeaux mixture, formula..............----+--- 
preparations, value in insect control, formulas 
solution, use in spraying cranberry toadbug, formula 
stains, removal from textiles 
Sod, lands, unfovorable to corn 
oa cabbage, symptoms and control 


sterilization, for plant boxes, method............----.-------++ 


oe absorption of water by various kinds 
spots, removal from textiles 
é, vegetable, recipes 


eee eee weer en eeesesesees 
weet e meee memes eee weseeneseeeseee 


stains, removal from textiles 
egetable concéntrated, canning, directions........ ain chon epee 
1D SRCIOGE SkGehewicecedaseadessases povaccsous eee 


bine @ vegeta 
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No. 


860 
860 


860 


861 
865{ 


857 
857 


859 
851 
856 
863 
851 


857 
873 






856 
864 
865 


856 
856 


856 
856 
860 
861 
875 
856 


856 


871 


861 
853 
871 





Sows— 
breeding, gestation table 
brood, conformation and characteristics, selection. ............. 
drying up, and feeding after weaning pigs 
feeding and management 
Spanworms, injury to cranberries, description and control 
Spiced grapes, recipe 
Spider, red, injuries to vegetables, and control 
Spinach, canning directions 
Spraying— 
appliances— 
description, cost, and use methods 
potato treatment 
cranberry— 


bogs, for fireworm control 


for control of red spider 
insects, directions, etc 
for insect and disease control, times and methods 
mealybug, formulas and directions. .................-.-.-eee00 


potato beetles, use of arsenate and Bordeaux mixture 


potatoes— 
control of insects and diseases 868 1-22 
cost and value 868 18-19 
for increase of crop 868 1-22 
Sprays— 
cranberry bogs 


fireworm control 
mealybug, formulas 


potato-beetle control 


red spider control 
Springtails, description, habits, and control 
Squash bug, injuries to squashes, and control measures 
Squashes, insects attacking 
Squash-vine borer, injuries, and control measures 
Stains, removal from clothing and other textiles 
Standards, canned vegetables, 4-H brand 


Statistics, windmill irrigation in semiarid West 
Stave silos, description, cost and lack of durability 
Staves, silo building, requirements 


Steam, use in canning 


Stem-blight, pea, control, note 
Stem-rot, sweet-potato, injury and control. ................----20. 
Sterilization— , 
canned foods, importance and management 
food, reasons for, methods and aids 
“Stink bug,”’ injuries to squashes, and control measures 
Stomoxys calcitrans, description and occurrence in house 
Storage— 
canned goods 
houses, apples, uses and abuses.............----.----cceeencee 
houses, for apples, management in Pacific Northwest 
rot, sweet-potato, cause and control. ..............-------eeee 
temperatures for apples 
Stover, corn— 
ensiling 
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Farmers’ 
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Straw— No. Page. 
production and use 873 
waste, discussion 873 
Strawberries— 
growing, metheds and details 854 
harvesting and marketing methods, cost and containers. ..... ee 854 
mulching. materials and methods 854 
planting, time, plants per acre, and setting method 854 
training system and care during first summer 854 
Strawberry— 
aroma, popularity in Tennessee and Kentucky 854 
culture in Tennessee, Kentucky, and West Virginia 854 
fertilizers, nature and application 854 
field selection, soil, exposure and slope, and preparation 854 
Gandy, growing in Tennessee, Kentucky, and West Virginia. 854 
Klondike, growing in Tennessee, Kentucky, and West Vi irginia.. 854 
plantation, renewing 854 
Ee A IER 5 cic nos cece wate bvahen evans n-c4sseciosseae 853 
shipments from Tennessee and Kentucky, 1914, 1915 854 


varieties grown in Tennessee, Kentucky, and West Virginia... 


Subirrigation, alfalfa fields . 
Sublimate, corrosive, use with seed potatoes for scab control 
Sugar test, jelly making 
Sulphur— 
anaaiiens, use as spray for control of red spider 
use and value in mildew control 
Sunscald, potato, description and cause 
Supper, menu 
Sweet potatoes— 
canning directions 
insects and diseases attacking 
Sympherobius spp. See Flies, lacewing. 
Systena frontalis. See Fleabeetle, cranberry. 


Tanning, mixture for muskrat skins, formula and use 
Tar, use against maggots infesting live stock 


Tarred paper, use in control of cabbage maggot, use method . . 
Tea, stains, removal from textiles 
Temperature, influence on keeping quality of apples in storage..... 
Tennessee, strawberry— 
culture (with Kentucky and West Virginia) 
shipments, 1914, 1915 
Tetranychus telarius. See Spider, red. 
Textiles, stains removal, directions, general and specific........... 
Thomas grape, comparison with scuppernong grape 
Thrips— 
onion, injuries to vegetables and control 
tabaci. See Thrips, onion. 
Tick— 


Tip burn— 
lettuce, symptoms and control 


potato, description and cause 


Tipworms, injury to cranberries, history and control 
Toadbug, cranberry, injury, history, and control treatment........ 
Tobacco— 

bollworm control by sifting lead arsenate and meal, method and 





Farmers’ 

. Bulletin 
Tomato— No. 
paste, recipe 853 
sauce, canning directions 853 
vine, stain, removal from textiles 861 

Tomatoes— 

bollworm control, method and poison 872 
canned, standards for 4-H brand 853 
OANMANEAIGCHIONS 5.5256 «iste shoes oe od ss ox pn co saakeutaws 853 
destruction of infected fruit, for bollworm control . 872 
insects and diseases attacking 856 


Tonic, hog, formula 874{ 


Tower, windmill. choice. . 866 
Trapping, muskrats— 

directions 869 

suggestions 869 
Traps— 

maggot, for control of fly larvae in manure piles 851 

muskrat, description 869 
Trees, citrus, mealybug control 862 
Tuberculosis, hogs, prevention 874 
Turkeys, value in grasshopper control 856 


Turnips, insects attacking, and control treatment 8564 


Varnish, stains, removal from textiles 861 
Vats, dij ping for hogs, description 874 
Vegetab e soup, canning directions 853 
Vegetables— 
canned, causes of spoilage 853 
canned, standards 1 r 4-H brand 853 


Canning directiong.'s..<..2.5-6-55s-<.56- Busey 8 scapes pipet geen ts 


canning, for Southern States 

cooking for canning, time-table 

cooking, recipes for saving meat and cereals 
irrigation methods 


mixtures, canning directions 


use as conservers of other staple foods and fruits 
Ventilation, apple storage house, requirements and management. . 
Veratrum, spp. use against house flies 
Verdigris, stains, removal from textiles 
‘‘ Vinegar fly,” dese ription and occurrence in house 
Vinegar, stains, removal from textiles. .............-.---...-....- 
Vinehopper, cranberry, description, injuries, and control 


Walnut, black, stains, removal from textiles 
Water— 
flow in pipes, friction for different diameters 
eve rise in alfalfa fields, and effects on crop 
supply, sources, semiarid regions, and quantity available 
Watermelon preserves, recipe 
Watermelons— 


insect control 


See also Cucumbers. 
Waste, feed, utilization by hogs. . 
Wastes, farm, utilization in feeding live stock 
Weaning, pigs, management and feed 
Webworm, beet, injuries and control 
vo destruction in cranberry. bogs, for grasshopper control 
eevil— 
cowpea, descri ei and control by disulphid fumigation. .... 
pea, injuries, description and control 
Seretted bean, description, and control 
sweet-potato, description, life history, injuries and control. . 


oe Oe 


ans 
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No. Page. 


Weevils, bean, injuries and control 856 27 
Werant, ANDREw S., bulletin on ‘“‘The guinea fowl” 858 1-15 
Wells— 
Se, WIDE. = 2 ob os erst s cesses pe skgtabedicacsek es 866 4-8 
casing, and curbing, semiarid regions..........---.-------.0- 866 5-10 
dug, use in irrigation, suggestions................--.-----.-066 866 8-10 
sinking in semiarid region, suggestions. ............-.-.-.-.... 866 4-5 
West, semiarid, windmills, use in irrigation 866 1-38 


West Virginia, strawberry culture (with Kentucky and Tennessee) . 854 1-24 

Wheat straw, yield and uses 873 4-5 

Whitewash, stains, removal from textiles. .............--..--...-- 861 35 

WuitTEtsEy, ANNA H., and Haroxp L. Lana, bulletin on ‘Re 

— of stains from clothing and other textiles” 861 1-35 
ilt— 


43, 46- 
cucumber, description and control 856; 47, 50, 
61 


eggplant, description and control suggestions 856 49 
potato, control treatment 856 58 
tomato, injury in South and control 856 70 
Wind, velocities, Wyoming, 1904-1908, relation to windmills. ..... 866 13-19 
Windmill, irrigation, Western, semiarid regions, data 866 29-37 
Windmills— 
eee ee MERI IOS, MONS 5 oon nnn ons o sock esd se <incansene 866 33-34 
erection and maintanance 866 23-24 
irrigation, capacity, me sizes, and tests 866 10-22 
size, determination, for given power 866 12-19 
use in irrigation, in the semiarid West...............----.--+. 866 1-38 
Window fly, description 851 4 
Wine, stains, removal from textiles...................------ee-eee 861 35 
Winterkilling, alfalfa, prevention 865 38-39 


Wireworms, injuries to gardens, habits, and control remedies... ... 8564 17, 30, 


Wisconsin silo, modified, description, cost and objections. ......... 


Woctvm, R. S., and J. D. Nevuts, bulletin on “‘The common mealy- 
bug and its control”... beth 862 1-16 
Wooden hoops used on silos, description and cost 855 5, 49-55 


Wool— 
maggots, description, habits, and control 
mineral, use in storage house insulation. ...............---.-- 
Worming tobacco, cost and effectiveness, comparison with use of 
ERIN Sa rie so ere Om ek Nk NS erste eles tos cece sao Ss 


Worms— 
cranberry, injuries and control 860 14-18 
874 37-38 


hog, prevention 
4 


Yeasts, occurrence in canned food, prevention. ......-..-.-.----- éd 853 


O 








